(1) Anthropometric measurement such as measuring weight and height then calculation of body mass index (BMI), (2) Stool analysis, (3) Examination of blood hemoglobin level, (4) Physical signs of malnutritionand (5) 
I. Introduction
Children are vulnerable group in the community, their health is vital to the future of society. School age is segment of life span that extends from age 6-12 years of age. School children are main target to many health problems such as malnutrition, non-infectious diseases and infectious diseases as intestinal parasitic diseases. The intestinal parasites are among the most common infections of school age children in developing countries (1) (2) (3) (4) (5) . Not only in the developing countries, but all-over the world intestinal parasitic infections (IPIs) still considered one of the major causes of public health problems (6, 7) .According to World Health Organization (WHO) in year 2014, more than 1.5 billion people or 24% of the world's population are infected with soiltransmitted helminthic infections worldwide. Over 270 million preschool-age children and over 600 million school-age children live in areas where these parasites are intensively transmitted, and are in need of treatment and preventive interventions (8) .In Egypt, several studies were conducted for determination of the prevalence of intestinal parasitic diseases among school children. Among these studies, a study was conducted in AL-Azhar and Assuit University in year 2010 and the result of this study showed that 38.5% was the overall percentage of parasitic infections (9) . Another study conducted in Minia governorate in year 2011 revealed 19.3% for Entamoeba coli, 3.8% for Ascarislumbricoides, 12.5% for Hymenolepiasis nana, 5.7% for Enterobiousvermicularis and 12.5% for Gairdialambia (10) . And other study conducted in Damiette governorate in 2012 showed 30.7% as the overall percentage ofparasitic infections (11) .
Parasites are organisms larger than yeast or bacteria that can cause infection. They live in a host and get its food from or at the expense of its host. Human intestinal parasites populate the gastro-intestinal tract of humans. It has become a major health problem in many developing countries. (6, 12, 13) . School children carry the heaviest burden of the parasite-associated morbidity due to many factors. These factors may include children's dirty habits of playing or handling of infested soils, eating with soiled hands, unhygienic toilet practices, drinking and eating of contaminated water and food (e.g. Ascariasis, Trichuriasis, Giardia lamblia) and sharing toys, bedding, clothing and toilet seats (e.g. oxyuris) and because of their vulnerability to nutritional deficiencies (13, 14) Various factors affect the prevalence and intensity of intestinal parasitic infection. They include lack of adequate or proper sanitation facilities, behavioral factors, age, socio-economic factors and geographical factors (15) .Intestinal parasitic worms are generally contracted via many routes; direct via ingesting parasite eggs or larva (e.g. Ascariasis and oxyuris) or indirect ingestion via contaminated articles, fomites and clothes and direct penetration while walking barefooted on contaminated soil (e.g. Ancylostomaduodenale) (16) . In developing countries, poor environmental and personal hygiene, overcrowding and climatic conditions that favor the development and survival of these parasites are some of the factors contributing to the high level of intestinal parasites transmission (17) . Food handlers play an important role in their transmission. Ignorance is also a contributing factor to transmission especially among people living in rural areas where level of awareness is relatively low (18) . Infection with intestinal parasites has known to cause iron deficiency anemia, growth retardation in children and other physical and mental health problems. Furthermore, chronic intestinal parasitic infections have become the subject of speculation and investigation in relation to the spreading and severity of other infectious diseases of viral origin, tuberculosis and malaria (19) (20) (21) . Although treatment with the current anti-helminthic can significantly reduce parasite burdens, chemotherapy alone is unlikely to prevent reoccurring infections with GI nematodes. Infections are best controlled by integrated strategies, involving the provision of clean water, better housing, improvements in sanitation and hygiene, health education and the general nutritional status, and the strategic use of combinations of chemotherapeutic anti-helminthic. Using such integrated control programs, strategic utilization of the current anti-helminthic drugs will prolong their efficacy and delay the onset of resistance (22, 23) .Also, integrated control programs of intestinal parasites require coordination and collaboration of health staff at the central and district levels and between the Ministries of Health and Education and the other ministries concerned (the Ministries of Finance and Communications, Environment, and Community and Development). Through the school system approach and with the support of the national press and other media, community participation has been stimulated to control IPIs (24) . School health nurse has important role in the prevention and control of parasitic diseases. She educates children and trains them in their care and about personal hygiene measures such as: keeping finger nails short, avoiding scratching of perianal area and nail biting, wash hands as good hand hygiene is the most effective preventive measures especially after using the bath room and before eating and avoid sucking thumb, especially for Oxyuris, Ascriasis andTrichuriasis. Encourage children to wear shoes and avoid going barefoot, especially forAncylostomaduodenale (25) (26) (27) .
II. Aim Of The Study
The aim of this study was to assess the prevalence ofparasitic infection and its effect on the health status of primary school children. 
III. Subjects And Method

Subjects Study design:
Descriptive cross sectional study design was used in this study. Setting: This study was conducted at governmental primary schools at El-MehallaEl-Kobrarural areas.
Subjects:
The total number of the study sample was 300 students (boys& girls). The respondent was given 2 points for each correct and complete answer, 1 point for correct incomplete answer and zero for wrong answers. The total score of knowledge was calculated by summation of the score of all questions related to knowledge about parasitic infection and it equaled 24 points. The total amount of score summation of each pupil was divided by maximum score of knowledge and multiplied by 100 to get the total score percentage. The score of knowledge was classified into:--Poor knowledge (less than 60% of the total score).
-Fair knowledge (60-75% of the total score).
-Good knowledge more than (75% of the total score).
Tool II: Nutritional assessment tool: It included five parts: Part I: Anthropometric measurements: It included height and weight and then calculation of body mass index (BMI) was done.BMI was plotted on center for disease control (CDC) growth charts to determine BMI for sex and age. Students' weight was categorized according to BMI percentile as shown in the following table (28) . Part II: Stool analysis of children: A stool sample of each participant student was obtained and tested to find out any parasitic infection. Part III: Examination of blood hemoglobin level: A blood sample of each participant student was obtained and tested for hemoglobin level to determine the presence of anemia and its degree.The degree of anemia was assessed based on WHO recommended hemoglobin (Hb) cut-offs points for children aged 5-11 years old as follows (29) .  11.5g/dl or higher ====== No anemia  11.0-11.4 g/dl ======= Mild anemia  8-10.9 g/dl ======= Moderate anemia  Lower than 8.0g/dl ======= Sever anemia Part IV:Physical signs of malnutrition. Assessment of each student for physical signs of malnutrition was done. It included assessment of hair, face, eyes, and lips. Part V:Use Mini nutritional assessment (MNA) scale.
The MNA was developed by Nestlé nutrition institute and leading international geriatricians in the year 1994 and updated in 2009. Itis a screening tool to help identify elderly patients who are malnourished or at risk of malnutrition. It was adapted to assess nutritional status of children. Each student assessed for nutritional status by using MNA scale which included data about number of full meal child consumed per day, selected consumption markers for protein intake,daily intake of fruits and vegetables and degree of food intake also assessed (30) .
Method
1-Administrative approval:
Before conducting the study, a written permission letter was obtained from faculty of nursing, Tanta University directed to the ministry of education then other letters directed to schools directors to obtain their approval and cooperation for carrying out the study.
2-Developing the tools:
Study tools were developed by the researchers based on literature review. Then tools of the study were introduced to jury committee (two professor of community health nursing, one professor of pediatrics department in the faculty of nursing, Tanta University and two professors of public health in the faculty of medicine, Tanta University) before conducting the study for testing the face and content validity.
3-An informed consent was obtained from the chosen schools students and their parents to participate in the study.
4-The pilot study:
A pilot study was carried out on 30 students (10% of the study sample) to test the clarity and applicabilityof the tools, estimate the time needed to fulfill it, as well as to identify any obstacles or problems in data collection. These students were not included in the study sample.
5-The actual study:
 Meeting with the students in the class rooms was done to explain purpose and the benefits of the study at the beginning of interview in the school.  The data were collected over a period of one month starting from the first of to the end of December 2014.  The researcher was available in the schools three days/week, but the first week at the beginning of data collection was available all days of the week from 8 Am to 1 Pm. Sometimes the researcher was available in the afternoon schools from 12Pm to 4Pm.  The average time needed for each student to fill the sheet ranged from 10-15 minutes and the numbered of filled sheet per day was about 25-28 sheet.  Confidentiality and privacy was put into consideration regarding the data collected.
6-Analysis of the data:
The collected data were organized, tabulated and statistically analyzed using Statistical Package for Social Studies (SPSS) version 19 created by IBM, Illinois, Chicago, USA. For numerical values the range mean and standard deviations were calculated. The differences between mean values of knowledge in relation to parasitic infections were used using Mann-Whitney test as the data were showing high variance. For categorical variable the number and percentage were calculated and differences between subcategories were tested by chi square (X 2 ). When chi square was not appropriate Monte Carlo exact testes was used. The level of significant was adopted at p<0.05.
IV. Results
Table (1) showed the distribution of the studied subjects according to their socio demographic characteristics. It showed that, the age of the studied students ranged from 6-11years with a mean 8.82±1.77 years. More than half (58.3%) of the study group their age ranged from 9-11 years while (41.7%) of them their age ranged from 6-8years. The table also illustrated that nearly males and females were equal numbers (50.3%, 49.7%) respectively. As regard to school grade, more than half of the study groups (58.3%) were in the fourth grade compared to (41.7%) in the first grade. Also the table showed that those who were first child in the family constituted the highest percentage of the studied students (83.3%). Furthermore, more than half of the studied students (54.3%) their crowding index was >1.5 while the rest of them (45.7%) their crowding index was <1.5. Table ( 2) showed the distribution of the studied students according to their history of parasitic infection. It was observed that slightly less than two thirds (63.7%) had previous personal history of parasitic infection while slightly more than half of the study groups (57.7%) had no family history of parasitic infection. The majority of the studied subjects (89.0%) who had previous history of parasitic infection detected it through routine screening tests. In relation to previous treatment for parasitic infection, slightly less than half of the studied students (49.0%) received treatment directly after diagnosis. Figure ( 2) represented the distribution of the studied subjects by types of intestinal parasitic infections. It was observed that about three quarter of the studied students (72.3%) were infected by entemebahistolytica compared to (19.3%) were infected by oxyuris and (8.7%) were infected by ascaris. The figure also showed that, only (1.3%, and 1.0%) were infected by giardia lamblia and hymenolepis nana respectively. Table ( 3) showed the distribution of studied students according to their percentage of total knowledge score about parasitic infections. The table showed that all studied subjects had poor knowledge (< 60%) about intestinal parasitic infection with a mean 13.92% ±12.33%. Table ( 4) shows the relationship between parasitic infections and student's profile. A significant difference was found between the infected and non-infected students in relation to birth order (p= 0.036). Table (5) showed therelationship of studied students to parasitic infection and their personal hygiene measures. The table illustrated that, nearly the percentage of non-infected students with parasites who adhere to most of all elements of personal hygiene measures were more than of infected students with no statistical significant difference between infected and non-infected students regarding all elements of personal hygiene measures (p<0.05). Figure ( 3) showed the relationship between parasitic infections and degree of anemia as measured by hemoglobin level. The figure illustrated that, about three quarter of infected students by parasites (75.5%) had moderate anemia compared to less than one quarter (23.8%) of non-infected students. On the other hand, (17.5%, and 8.9%) of non-infected and infected students by parasites respectively had no anemia. Furthermore, slightly more than half of non-infected students (58.7%) had mild anemia compared to (15.7%) of infected students. There was a statistical difference between the two groups of students in relation to their hemoglobin levels (X 2 = 61.549, p= 0.001).
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Figure (3):
Relationship between parasitic infections and degree of anemia as measured by hemoglobin level.
Table (6) illustrated the relationship between studied students' parasitic infection and their body mass index (BMI). The table illustrated that, about three quarter (76.2%, 75.0%and78.3%) of the three groups (noninfected students, studentsinfected by one parasite and those infected by two parasites) respectively, were at normal weight compared to(4.8%, 8.3% and 5.3%) of the three groups (non-infected students, studentsinfected by one parasite and those infected by two parasites) respectively, were below normal weight with no significant difference between three groups (p= 0.947). Table (7) showed the distribution of studied students in relation to parasitic infection and physical manifestations of malnutrition. It was observed that the percentage of non-infected students (84.1%) who had no hair manifestation was greater than that of students infected with one and two parasite (73.2% and 65.2%) respectively. On the other hand,the percentage ofstudents infected with one or two parasites (6.0%, 14.4%) respectively who had brittle hair as a sign of malnutrition was greater than that of non-infected students (3.2%) with significant difference between 3 groups (p= 0.047 and p= 0.026) respectively. Concerning face manifestation, it was observed that the percentage of non-infected students (31.7%) who had no face manifestation was greater than that of students infected with one and two parasite (9.5% and 0.0%). On the other hand, the percentage of students infected with one or two parasites (78.0% and 92.8%) who Table (8) showed the distribution of studied students according to their total Mini Nutritional Assessment Scale (MNAS) score. The table illustrated that more than half (60.3%) of non-infected students by parasites were mal nourished (<3 points) compared to (66.7%, 62.3%) of students infected by one parasite and those infected by two parasites respectively. The table also showed that about one third (36.5%) of non-infected students were at risk of mal nutrition (3-4 points) compared to (31.5%, 37.7%) of students infected by one parasite and those infected by two parasites respectively and only (3.2%, 1.8%) of non-infected students and students infected by one parasite respectively were at normal nutritional status (4.5-6 points) with no significant difference between 3 groups (p= 0.580). 
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V. Discussion
Intestinal parasites are among the most common infections of school age children, particularly in developing countries. The high frequency of intestinal parasites in a population of a region indicates low socioeconomic development or conditions, poor medical care, occupational exposure and low standard of hygiene (31) . Therefore, the aim of this study was to assess the prevalence of helminthic infection and its effect on the health status of primary school children.The present study showed that there was higher prevalence of parasitic infection among the studied school children in which, more than three quarter of the studied school children (79%) was infected by intestinal parasite (figure 1), and all of the studied school children had poor knowledge about intestinal parasitic infection (table 3) . Finally, as a bad impact of intestinal parasitic infection, about three quarter (75.5%) of the infected students had moderate anemia( figure 3 ).The present study showed that, the studied students' age ranged from 6-11years with a mean of 8.82±1.77 years and nearly males and females were equal numbers (table 1) . However, Tetteh (2012) (32) , who found that about (48.42%) of the studied students were males and about (51.58%) of them were females with the ages from 5-12 years. Also, another study done by Haftu et al., (2014) (33) , revealed that (48.8%) of the studied children were males and (51.2%) were females with a mean 10.72(+2.55) years. this difference in age may be due to change of age at starting of elementary education in different countries.Regarding history of parasitic infections, the present study revealed that less than two thirds of the studied students had previous personal history of parasitic infection (table 2) . This may be due to school children immune systems are not fully developed and their playing and hygiene practices put them (34) , reported that, about one half of studied students had previous history of parasitic infection.
As regard to the prevalence of parasitic infections among the studied school children, the present study showed that more than three quarter of the studied school children were infected by intestinal parasites (figure1). The high prevalence of parasitic infection in the present study was related to poor rural environmental sanitation and poor personal hygiene. This result was similar to the study of Uga et al., (2005) (35) , who reported that, the prevalence of parasitic infection among school children in a sub urban area of Hanoi, Vietnam was about three quarter (76%) of school children positive for at least one type of parasites. Also this study is in agreement with Ullah et al., (2014) (36) , who reported that the percentage of parasitic infection among school children was (73.87%). Another study conducted by Ashok et al., (2013) (37) , showed high prevalence of parasitic infection 63.9%. However, our result was higher than several studies done in Egypt which include a study done in Damietta Governorate by Mohammad et al., (2012) (38) , a study done in Al-Azhar and Assiut university hospitals by Bauomy et al., (2010) (34) and a study done in Tanta, Gharbia Governorate by Ahmed (2013) (39) , which they reported that about one third and about one quarter (30.7%, 38.5% and 22.43%) of school pupils respectively had intestinal parasitic infections.
The most common intestinal parasites among the studied students were entemebahistolytica followed by oxyuris, ascaris, giardia lamblia and hymenlopis nana ( figure 2 ). This could be due to poor environmental sanitation and poor personal hygiene which associated with Entamoebahistolytica, oxyuris and ascaris [as only small percentage of the studied students (17.7%) washed their hands with soap and water before eating at schools (table 5) ]. Or it may be due to poor water sanitation which commonly associated with giardia lamblia. This is in accordance with Hussein (2011) (40) , who reported that the most common intestinal parasite was entemebahistolytica followed by giardia lamblia, oxyuris and ascaris. Also, the study done by Mwenji(2010) (41) , showed that the highest number of infections was caused by Entamoebahistolytica. As reported by El-Masry et al., (2007) (42) , the most common intestinal parasite was entemebahistolytica followed by oxyuris,giardia lamblia, hymenlopis nana and Ascarislumbricoides.
On the other hand, This result is in contrast with Hamed et al., (2013) (43) , who reported that the most common intestinal parasites among the study participants in Sohag Governorate, Egypt, were oxyuris followed by amoebiasis, giardiasis, and H. nana. Also, this result is in contrast with Jimenez et al., (2013) (44) , who reported that, the most common intestinal parasite among the study participants wasascarislumbricoides. In addition, Masoumehet al., (2012) (45) , reported that, the most common intestinal parasites among the studied school children were giardia intestinals and hymelonlepis nana. The differences in findings among the studies regarding the most commonly prevalent parasites can be explained by variations in the main primary cause of infection among different countries.
As regard knowledge of the studied students about parasitic infection, all studied students had poor knowledge (table 3) . This result could be due to lack of education of the students' parents as less than half of them were illiterate or read and writeand this lead to lack of knowledge and awareness about parasitic infection among parents and their children. The present result is in accordance with Zakai (2007) (46) , who reported that about two thirds of the studied subject had a below average degree of awareness about parasites and parasitic diseases.Nutrition has become very important in both preventive and curative health care 47) . Concerning the distribution of studied students according to their total Mini Nutritional Assessment Scale (MNAS) score,about two thirds (66.7%, 62.3%) of students infected by one parasite and those infected by two parasites were mal nourished respectively (table 8) . This result may be attributed to lack of awareness of student's parents about essential elements of good nutrition This result is in agreement with Sultanah et al., (2015) (48) . But Reji et al., (2011) (49) , reported that less than one quarter of the studied school children were malnourished. As regard the relationship between studied students' parasitic infection and their body mass index (BMI), the present study revealed that about three quarter of the non-infected students, students infected by one parasite and those infected by two parasites were at normal weight compared to few of the three groupswere below normal weightwith no significant difference between them (p= 0.947) (table 6). This may be attributed to that parasitic infection was recent and their bad impact didn't develop on infected students. This is in the line with Oluboyo et al., (2014) (50) , who reported that the majority of the studied students were at normal weight and (8.1%) of the children were found to be underweight with no significant changes were observed in the BMI of children who had parasitic infections in relation to children free of such infections (P > 0.05). Also, a study conducted by Mobarak et al., (2011) (51) , revealed that, about more than half of the studied children were at normal weight and about one third of the studied children were underweight.
Regarding the relationship between parasitic infections and student's profile, the present study revealed that there was no statistical significant difference between both groups of students (non-infected and infected students by parasites) regarding their age (p= 0.632), and gender (p= 0.934) (table 5). This indicated that the age and gender may not play the primary role in parasitic infection depending up on the region and other environmental or behavioral factors. This is in agreement withGelaw et al., (2013) (52) (53) . However our result is in contrast with Messaad et al., (2014) (54) who found that there was a statistical significant difference between the prevalence of intestinal parasiticinfections among children and their age and sex.
Regarding the relationship between studied students with parasitic infection and their personal hygiene measures, the present study revealed that there was no statistical significant difference between infected and non-infected students regarding hand washing after toilets (table 5) . This is in the line withSaka et al., (2014) (55) , andHaftu et al., (2014) (33) . On the other hand Al-Mohammed et al., (2010) (56) , and Sah et al., (2013) (57) found that hand washing after defecation was significantly associated with the prevalence of intestinal parasitic infection. The present study revealed that, about three quarter of infected students by parasites and slightly less than one quarter of non-infected students by parasites respectively, had moderate anemia and more than half of non-infected students by parasites and about (15.7%) of infected students had mild anemia ( figure 3 ). This may be attributed to poor nutritional status of school children due to lack of awareness of student's parents about essential elements of good nutrition. Moreover, it may be related to high prevalence of parasitic infection among school children (figure 1) which leads to loss of appetite as a consequences of infection and in turn deficiency in nutritional intake that predispose to anemia. This is in contrast with Munisi (2012) (58) , who found that, only (3.1%) of school children had anemia. However, a study done by Janice et al., (2014) (59) , found that only (18.3%) of the studied school children had anemia.
Finally, the present study revealed that about three quarter of the studied schoolchildren was infected by intestinal parasites. This is in addition to the fact that, all of the studied school children had poor knowledge about intestinal parasitic infections. This directs the light toward school nurse's role toward improving school children knowledge about intestinal parasitic infections and helping them to follow preventive measures.
VI. Conclusion
Based on the findings of the present study, it can be concluded that, more than three quarter of the primary school children in rural were infected by intestinal parasites particularlyEntemebaHistolytica. All of the studied students had poor knowledge score about intestinal parasitic infections and about three quarter (75.5%) of the infected students by parasites had a moderate anemia with significant association between parasitic infection and hemoglobin level.
VII. Recommendations
1-School health nurse should develop health education programs about intestinal parasitic infections for students and for the public to improve their personal and environmental hygienic measures to keep the level of sanitation high. 2-Regular screening for parasite infestation among schoolchildren is necessary as part of the school health program. 3-Mass media programs are needed to help in disseminating information about intestinal parasitic infection to large sector of the community as it is one of the neglected tropical diseases.
